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TITLE OF THE INVENTION 

ELECTRONIC PARTS PACKAGING STRUCTURE AND METHOD OF 
MANUFACTURING THE SAME 

5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an electronic 
parts packaging structure and a method of 
manufacturing the same, more particularly, an 

10 electronic parts packaging structure in which a 

semiconductor chip or the like is mounted on a 
wiring substrate in the state where the 
semiconductor chip or the like is buried in an 
insulation film, and a method of manufacturing the 

15 same. 

2. Description of the Related Art 

The development of the LSI technology as a key 
technology to implement multimedia devices is 
proceeding steadily to a higher speed and a larger 

20 capacity of the data transmission. According to this, 

a higher density of the packaging technology as 
interfaces between the LSI and electronic devices is 
also proceeding. 

Based on demands for further density growth, 

25 semiconductor devices in which a plurality of 

semiconductor chips are three-dimensionally stacked 
and mounted on a wiring substrate have been 
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developed. To cite an example, each of Patent 
Literature 1 (Japanese Unexamined Patent Publication 
No. 2001-177045) and Patent Literature 2 (Japanese 
Unexamined Patent Publication No. 2000-323645) 
5 discloses a semiconductor device having a structure 

as follows: a plurality of semiconductor chips are 
three -dimensionally mounted on a wiring substrate in 
the state where the semiconductor chips are buried 
in insulation films, and the plurality of 

10 semiconductor chips are mutually connected using 

multilayered wiring patterns or the like formed with 
the insulation films interposed therebetween. 

However, in the above -described Patent 
Literatures 1 and 2, there is no consideration for 

15 the fact that an interlayer insulation film is 

formed in the state where steps are generated due to 
the thickness of a semiconductor chip when the 
interlayer insulation film is formed on the mounted 
semiconductor chip. 

20 Specifically, if steps are generated in the 

interlayer insulation film on the semiconductor chip, 
defocus is apt to occur in photolithography when 
wiring patterns are formed on the interlayer 
insulation film. Accordingly, it is difficult to 

25 form desired wiring patterns with high precision. 

Furthermore, since steps are also generated in 
the wiring patterns formed on the interlayer 
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insulation film, reliability of bonding may be 
lowered when a semiconductor chip is flip-chip 
bonded to the wiring patterns. 

5 SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a method of manufacturing an electronic parts 
packaging structure which has a structure where an 
electronic parts is buried in an interlayer 

10 insulation film on a wiring substrate and in which 

steps due to the thickness of the electronic parts 
can be easily eliminated to be planarized, and to 
provide the electronic parts packaging structure. 

The present invention relates to a method of 

15 manufacturing an electronic parts packaging 

structure, which includes the steps of: forming a 
first resin film uncured on a wiring substrate 
including a wiring pattern; burying an electronic 
parts having a connection terminal on an element 

20 formation surface in the first resin film uncured in 

a state where the connection terminal is directed 
upward; forming a second resin film for covering the 
electronic parts; obtaining an insulation film by 
curing the first and second resin films by heat 

25 treatment; forming a via hole in a predetermined 

portion of the insulation film on the wiring pattern 
and the connection terminal; and forming an upper 



wiring pattern connected to the wiring pattern and 
the connection terminal through the via hole, on the 
insulation film. 

In the present invention, first, the first resin 
film uncured is formed on the wiring substrate. 
Thereafter, the electronic parts (thinned 
semiconductor chip or the like) having the 
connection terminal on the element formation surface 
is pressed and buried in the first resin film in an 
uncured state, in the state where the connection 
terminal is directed upward. At this time, it is 
preferred that the element formation surface of the 
electronic parts and the upper surface of the first 
resin film are at almost the same height . 

Next, the second resin film uncured, which 
covers the electronic parts, is formed. Subsequently, 
the first and second resin films are cured by heat 
treatment, thus obtaining the insulation film. Then, 
the via hole is formed in the insulation film on the 
wiring pattern and the connection terminal, and the 
upper wiring pattern connected to the wiring pattern 
and the connection terminal through the via hole is 
formed on the insulation film. 

As described above, in the present invention, 
without adding any special planarization process, 
the electronic parts is buried in the insulation 
film to be mounted in the state where steps due to 
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the thickness of the electronic parts are eliminated. 
This eliminates the possibility that defocus may 
occur in photolithography when the upper wiring 
pattern is formed above the electronic parts. 
5 Accordingly, the upper wiring pattern can be stably 

formed with high precision. 

Moreover, in the case where an upper electronic 
parts is flip-chip mounted on the upper wiring 
patterns above the electronic parts, reliability of 

10 the joint between upper electronic parts and the 

upper wiring patterns can be improved because the 
upper wiring patterns are placed at almost the same 
height over the entire wiring substrate. 

In the aforementioned invention, it is preferred 

15 that the first resin film is interposed between the 

backside of the electronic parts and the wiring 
substrate. Since the first resin film functions as 
an adhesive layer for adhering the electronic parts 
and the wiring substrate, the packaging structure is 

20 simplified, and reliability of the packaging 

structure can be improved. 

Further, in the case where an electronic parts 
including a passivation film having an opening 
portion for exposing the connection terminal is used 

25 as the electronic parts in the aforementioned 

invention, the second resin film may be omitted, and 
the upper wiring pattern is formed directly on the 
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electric parts. 

Also, the present invention relates to a method 
of manufacturing an electronic parts packaging 
structure, which includes the steps of: forming a 
5 first resin film uncured on a wiring substrate 

including a wiring pattern; burying an electronic 
parts having a connection terminal on an element 
formation surface in the first resin film uncured in 
a state where the connection terminal is directed 

10 downward, and joining the connection terminal to the 

wiring pattern; forming a second resin film for 
covering the electronic parts; obtaining an 
insulation film by curing the first and second resin 
films by heat treatment; forming a via hole in a 

15 predetermined portion of the insulation film on the 

wiring pattern; and forming an upper wiring pattern 
connected to the wiring pattern through the via hole, 
on the insulation film. 

In the present invention, first, the first resin 

20 film uncured is formed on the wiring substrate. 

Thereafter, the electronic parts (thinned 
semiconductor chip or the like) is buried in the 
first resin film uncured, in the state where the 
connection terminal is directed downward, and the 

25 connection terminal of the electronic parts is flip- 

chip bonded to the wiring pattern. At this time, it 
is preferred that the backside of the electronic 
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parts and the upper surface of the first resin film 
be adjusted so as to be at almost the same height. 

Next, after the second resin film for covering 
the electronic parts is formed, the first and second 
5 resin films are cured by heat treatment to become 

the insulation film. Then, after the via hole is 
formed in the insulation film on the wiring pattern, 
the upper wiring pattern connected to the wiring 
pattern through the via hole is formed on the 

10 insulation film. 

As described above, without adding any special 
planarization process, the electronic parts is 
buried in the insulation film in the state where 
steps due to the thickness of the electronic parts 

15 are eliminated, and the connection terminal of the 

electronic parts can be flip-chip bonded to the 
wiring pattern of the wiring substrate. Accordingly, 
similar to the aforementioned invention, the upper 
wiring pattern formed above the electronic parts can 

20 be formed with high precision. In addition, in the 

case where an upper electronic parts is flip-chip 
mounted on the upper wiring pattern, they are joined 
with high reliability. 

Moreover, since underfill resin does not need to 

25 be specially formed in the gap under the electronic 

parts, the cost of manufacture can be reduced. 

In the aforementioned invention, the second 
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resin film for covering the electronic parts may be 
omitted. In this case, particularly in the case 
where a thinned semiconductor chip is used as the 
electronic parts, it is preferred that the upper 
wiring pattern not be placed on the semiconductor 
chip for preventing a circuit pattern of the 
semiconductor chip and the upper wiring pattern from 
being short-circuited . 

Further, in the aforementioned invention, after 
the process of forming the resin film uncured, an 
opening portion may be formed in a predetermined 
portion of the resin film on the wiring pattern to 
which the connection terminal of the electronic 
parts is joined. In this case, the connection 
terminal of the electronic parts is joined to the 
wiring pattern while being placed so as to 
correspond to the opening portion of the resin film. 
In the case of this aspect, the possibility that 
resin may be interposed between the connection 
terminal of the electronic parts and the wiring 
pattern is eliminated. Accordingly, reliability of 
the electric connection between the electronic parts 
and the wiring pattern can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A and IB are sectional views showing 
disadvantageous points in the manufacture of a 



semiconductor device in which a semiconductor chip 
is mounted in the state of being buried in an 
insulation film; 

FIGS. 2A to 2H are sectional views showing a 
method of manufacturing an electronic parts 
packaging structure of a first embodiment of the 
present invention in order; 

FIGS. 3A to 3F are sectional views showing a 
method of manufacturing an electronic parts 
packaging structure of a second embodiment of the 
present invention in order; 

FIGS. 4A to 4D are sectional views showing a 
method of manufacturing an electronic parts 
packaging structure of a third embodiment of the 
present invention in order; 

FIGS. 5A to 5E are sectional views showing a 
method of manufacturing an electronic parts 
packaging structure of a fourth embodiment of the 
present invention in order; and 

FIGS. 6A to 6H are sectional views showing a 
method of manufacturing an electronic parts 
packaging structure of a fifth embodiment of the 
present invention in order. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, embodiments of the present 
invention will be described with reference to the 
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accompanying drawings . 

Before the present embodiments will be described, 
disadvantageous points in the manufacture of a 
semiconductor device in which a semiconductor chip 
is mounted in the state of being buried in an 
insulation film will be described. FIGS. 1A and IB 
are sectional views showing the disadvantageous 
points in the manufacture of a semiconductor device 
in which a semiconductor chip is mounted in the 
state of being buried in an insulation film. 

As shown in FIG. 1A, first, a first interlayer 
insulation film 102 is formed on a base substrate 
100 including predetermined wiring patterns (not 
shown), and then a Cu wiring 104 connected to the 
wiring patterns of the base substrate 100 through 
via holes (not shown) formed in the first interlayer 
insulation film 102 is formed on the first 
interlayer insulation film 102. A semiconductor chip 
108 including connection terminals 108a is firmly 
fixed to the Cu wiring 104 with an adhesive layer 
106 interposed therebetween in the state where the 
connection terminals 108a are directed upward. 

Subsequently, a second interlayer insulation 
film 110 is formed on the semiconductor chip 108 and 
the Cu wiring 104. At this time, the second 
interlayer insulation film 110 is formed in the 
state where it rises higher on the semiconductor 
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chip 108 than on the Cu wiring 104 due to steps of 
the semiconductor chip 108. 

Then, as shown in FIG. IB, via holes 112 are 
formed by etching the second interlayer insulation 
5 film 110 on the connection terminals 108a and the 

like of the semiconductor chip 108 with a laser or 
the like. Subsequently, after a seed Cu film (not 
shown) is formed on the inner surfaces of the via 
holes 112 and on the second interlayer insulation 

10 film 110, a resist film (not shown) in which 

portions where wiring patterns are to be formed are 
opened is formed by photolithography. 

Next, after a Cu film pattern is formed in 
opening portions of the resist film pattern by 

15 electroplating in which the seed Cu film is utilized 

as a plating power- supply layer, the resist film is 
removed. Subsequently, the seed Cu film is etched 
using the Cu film pattern as a mask, thus obtaining 
the wiring patterns 114. 

20 Since steps are generated on the upper surface 

of the second interlayer insulation film 110 under 
the influence of the semiconductor chip 108, defocus 
is apt to occur in photolithography when the 
aforementioned resist film pattern is formed. 

25 Accordingly, troubles are apt to occur in the resist 

film pattern formed on the second interlayer 
insulation film 110. Therefore, it is difficult to 
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form the wiring patterns 114 desired, with high 
precision . 

Subsequently, bumps 116a of the semiconductor 
chip 116 including the bumps 116a are flip-chip 
5 bonded to connection portions 114a of the wiring 

patterns 114. At this time, since the heights of the 
connection portions 114a of the wiring patterns 114 
vary due to the steps of the second interlayer 
insulation film 110, bonding failures between the 

10 bumps 116a of the semiconductor chip 116 and the 

connection portions 114a of the wiring patterns 114 
are apt to occur. 

Electronic parts packaging structures of 
embodiments of the present invention and methods of 

15 manufacturing the same, described below, can solve 

the above -described problems. 
( First Embodiment ) 

Next, a method of manufacturing an electronic 
parts packaging structure of a first embodiment of 

20 the present invention will be described. FIGS. 2A to 

2H are sectional views showing the method of 
manufacturing the electronic parts packaging 
structure of the first embodiment of the present 
invention in order. In the method of manufacturing 

25 the electronic parts packaging structure of the 

first embodiment, as shown in FIG. 2A, first, a base 
substrate 24 for manufacturing a build-up wiring 
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substrate is prepared. The base substrate 24 is made 
of insulative material such as resin. Moreover, 
through-holes 24a are provided in the base substrate 
24, and through-hole plating layers 24b connected to 
5 first wiring patterns 28 on the base substrate 24 

are formed on the inner surfaces of the through- 
holes 24a. Holes of the through-hole plating layers 
24b are filled with resin 24c. 

Thereafter, a first interlayer insulation film 

10 30 made of resin or the like, which covers the first 

wiring patterns 28, is formed. Then, predetermined 
portions of the first interlayer insulation film 30 
on the first wiring patterns 28 are etched by a 
laser, RIE, or the like, thereby forming first via 

15 holes 30x. 

Subsequently, second wiring patterns 28a 
connected to the first wiring patterns 28 through 
the first via holes 30x are formed on the first 
interlayer insulation film 30. The second wiring 

20 patterns 28a are formed by a similar method to that 

of forming third wiring patterns to be described 
later . 

Next, as shown in FIG. 2B, a first resin film 
32a is formed on the second wiring patterns 28a and 
25 the first interlayer insulation film 30. As the 

first resin film 32a, epoxy series resin, polyimide 
series resin, polyphenylene ether series resin, or 
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the like is used. Methods of forming the first resin 
film 32a include a method of laminating a resin film 
and a method of forming a resin film by spin coating 
or printing. 

5 In general, a resin film is formed by curing 

uncured resin material by heat treatment. However, 
one feature of the present embodiment is that a 
semiconductor chip is buried in a soft resin film in 
an uncured state. Accordingly, in this step, the 

10 first resin film 32a is formed in an uncured state. 

That is, after resin material as described above is 
formed, the resin material is baked at 50 to 100 °C 
in order to be stuck tentatively, thus forming the 
first resin film 32a uncured. 

15 The thickness of the first resin film 32a is not 

particularly limited because it is set in 
consideration of the thickness of a semiconductor 
chip to be buried therein. However, the thickness of 
the first resin film 32a is preferably set to 

20 approximately twice the thickness of the 

semiconductor chip . 

Subsequently, a semiconductor chip 20 
(electronic parts) as shown in FIG. 2C is prepared. 
Connection pads 21a (connection terminals) are 

25 exposed on the element formation surface of the 

semiconductor chip 20 , and the other part of the 
semiconductor chip 20 is covered with a passivation 
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film 21b. In order to obtain this semiconductor chip 
20, first, a semiconductor wafer which has a 
thickness of approximately 400 fim and which includes 
elements, such as transistors, and the connection 
5 pads 21a connected to the elements on the element 

formation surface is prepared. Thereafter, the 
backside of the semiconductor wafer is ground and 
thinned to a thickness of approximately 150 fi m 
(preferably, approximately 50 Mm ) or less, and then 

10 the semiconductor wafer is diced, thus obtaining 

individual semiconductor chips 20. 

Although the semiconductor chip 20 is taken as 
an example of an electronic parts, various kinds of 
electronic parts including capacitor parts can be 

15 used. 

Thereafter, as shown in FIG. 2C, the 
semiconductor chip 20 is placed on the first resin 
film 32a with the element formation surface up (face 
up) , and then the semiconductor chip 20 is pressed, 

20 thereby excluding the first resin film 32a uncured 

to bury the semiconductor chip 20 therein. At this 
time, the semiconductor chip 20 is buried in the 
first resin film 32a so that the element formation 
surface of the semiconductor chip 20 and the upper 

25 surface of the first resin film 32a may be at almost 

the same height . This eliminates the occurrence of 
steps due to the thickness of the semiconductor chip 
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20 and makes it possible to achieve planarization 
without specially adding a planarization process. 

Note that, of course, the height of the element 
formation surface of the semiconductor chip 20 and 
5 that of the upper surface of the first resin film 

32a may be different from each other to a degree in 
which photolithography and the like in subsequent 
steps are not adversely affected. 

FIG. 2C illustrates a mode in which the 

10 semiconductor chip 20 having a thickness of 

approximately 30 {1 m is buried in the first resin 
film 32a having a thickness of approximately 60 fi m 
so that the upper surfaces thereof may be at almost 
the same height. Thus, in the present embodiment, it 

15 is preferred that the first resin film 32a is 

interposed between the backside of the semiconductor 
chip 20 and the first interlayer insulation film 30 
(or the second wiring patterns 28a) below the 
semiconductor chip 20. 

20 This is because the first resin film 32a 

interposed between the backside of the semiconductor 
chip 20 and the first interlayer insulation film 30 
functions as an adhesive layer for adhering the 
semiconductor chip 20 and the first interlayer 

25 insulation film 30. Thus, the present embodiment 

also has the advantage that the step of forming an 
adhesive layer on the backside of the semiconductor 
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chip 20 can be omitted, and is convenient from the 
viewpoint that the cost of manufacture can be 
reduced . 

Incidentally, the semiconductor chip 20 may be 
5 buried in the first resin film 32a so that the 

backside of the semiconductor chip 20 may come into 
contact with the first interlayer insulation film 30 
or the first wiring patterns 28a by adjusting the 
thicknesses of the semiconductor chip 20 and the 

10 first resin film 32a. Also in this case, it is 

preferred that the element formation surface of the 
semiconductor chip 20 and the upper surface of the 
first resin film 32a are at almost the same height. 

Next, as shown in FIG. 2D, a second resin film 

15 32b uncured which covers the semiconductor chip 20 

is formed. The second resin film 32b is formed by 
using material and a forming method similar to those 
of the first resin film 32a . The steps of the 
element formation surface due to the semiconductor 

20 chip 20 are planarized by covering the semiconductor 

chip 20 with the second resin film 32b. 

Since the semiconductor chip 20 is buried in the 
first resin film 32a to be mounted as described 
above, the second resin film 32b cannot be formed in 

25 the state where it locally rises on the 

semiconductor chip 20, but formed in the state where 
it is planarized over all. 
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Subsequently, the structure of FIG. 2D is heat- 
treated at a temperature of 130 to 200 °C, thereby 
simultaneously curing the first and second resin 
films 32a and 32b. At this time, heat treatment may 
be performed while the first and second resin films 
32a and 32b are pressed in a vacuum environment. By 
executing vacuum pressing, the second resin film 32b 
is cured in the state where the upper surface 
thereof is further planarized. 

In this way, a second interlayer insulation film 
32 composed of the first resin film 32a (first 
insulating film) and the second resin film 32b 
(second insulation film) is obtained. 

Next, as shown in FIG. 2E, predetermined 
portions of the second interlayer insulation film 32 
on the connection pads 21a of the semiconductor chip 
20 and on the second wiring patterns 2 8a are etched 
by a laser, RIE, or the like, thereby forming second 
via holes 32x. 

Thereafter, as shown in FIG. 2F, a seed Cu film 
28x is formed on the inner surfaces of the second 
via holes 32x and on the second interlayer 
insulation film 32. Then, a resist film 29 which has 
opening portions 29a corresponding to the third 
wiring patterns is formed by photolithography. At 
this time, since the second interlayer insulation 
film 32 is formed in the state where the upper 
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surface thereof is planarized over all, defocus does 
not occur in photolithography. Accordingly, the 
resist film 29 having a predetermined pattern can be 
stably formed with high precision. 

Subsequently, again as shown in FIG. 2F, by 
using the resist film 29 as a mask, a Cu film 
pattern 28y is formed by electroplating in which the 
seed Cu film 28x is utilized as a plating power- 
supply layer . 

Then, after the resist film 29 is removed, the 
seed Cu film 28x is etched by using the Cu film 
pattern 28y as a mask. Thus, as shown in FIG. 2G, 
the third wiring patterns 28b (upper wiring 
patterns), which are connected to the connection 
pads 21a of the semiconductor chip 20 and to the 
second wiring patterns 28a through the second via 
holes 32x, are formed on the second interlayer 
insulation film 32. 

Since the upper surface of the second interlayer 
insulation film 32, which covers the semiconductor 
chip 20, is made planar as described above, a focus 
margin need not be set large in photolithography 
when the third wiring patterns 28b are formed on the 
second interlayer insulation film 32. Therefore, the 
resist film 29, which has the opening portions 
corresponding to the third wiring patterns 28b, can 
be stably formed with high precision. Accordingly, 
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the third wiring patterns 28b desired can be 
obtained. 

Note that the second and third wiring patterns 
28a and 28b may be formed by a subtract ive process 
or a fully- additive process other than the 
aforementioned semi-additive process . 

Moreover, though not shown in figures, a mode in 
which a plurality of semiconductor chips 20 are 
mutually connected in the state where they are 
buried in respective interlayer insulation films to 
be multilayered, may be adopted by repeating the 
process from the step (FIG. 2B) of forming the first 
resin film 32a to the step (FIG. 2G) of forming the 
third wiring patterns 28b with a predetermined 
number of times. Also in such a case, each 
interlayer insulation film is formed in a planarized 
state. Accordingly, interlayer insulation films 
having semiconductor chips therein and wiring 
patterns can be formed in a stacking manner without 
any trouble . 

Further, a mode in which semiconductor chips 20 
are similarly buried in arbitrary interlayer 
insulation films among the plurality of interlayer 
insulation films may also be adopted. Furthermore, a 
mode in which a semiconductor chip 20 is also 
stacked on the backside of the base substrate 24 in 
the state where the semiconductor chip 20 is buried 
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in an interlayer insulation film may also be adopted. 

Next, as shown in FIG. 2H, a solder resist film 
36 having opening portions 36a on connection 
portions 28z of the third wiring patterns 28b, is 
5 formed. Then, the connection portions 28z of the 

third wiring patterns 28b are plated with Ni/Au. 

Subsequently, an upper semiconductor chip 20x 
(upper electronic parts) having bumps 23 is prepared, 
and the bumps 23 of the upper semiconductor chip 2 Ox 

10 are flip-chip bonded to the connection portions 28z 

of the third wiring patterns 2 8b. 

At this time, since the connection portions 28z 
of the third wiring patterns 28b are placed at 
almost the same height without variation in height 

15 in a region above the semiconductor chip 20 and in a 

region where the semiconductor chip 20 does not 
exist, the bumps 2 3 of the upper semiconductor chip 
20x can be joined to the connection portions 28z 
with high reliability. 

20 Note that the following may be adopted: bumps 

are formed by mounting solder balls, etc. on the 
opening portions 36a of the solder resist 36, and 
connection terminals of the upper semiconductor chip 
20x are joined to these bumps. 

25 In this way, a semiconductor device 1 

(electronic parts packaging structure) of the first 
embodiment of the present invention is completed. 
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In the semiconductor device 1 of the first 
embodiment, the first and second interlayer 
insulation films 30 and 32 and the first to third 
wiring patterns 28 to 28b are formed on the base 
5 substrate 24 in a stacking manner. Moreover, the 

semiconductor chip 20 is mounted in the state of 
being buried face up in a central portion of the 
second interlayer insulation film 32. 

That is, the semiconductor chip 20 is mounted in 

10 the state where it is not in contact with the first 

interlayer insulation film 30 (or the second wiring 
patterns 28a) below the semiconductor chip 20, and 
the second interlayer insulation film 32 is 
interposed between the semiconductor chip 20 and the 

15 first interlayer insulation film 30. The second 

interlayer insulation film 32 interposed between the 
backside of the semiconductor chip 20 and the first 
interlayer insulation film 30 also has a function of 
an adhesive layer for adhering these. As described 

20 above, an adhesive layer does not have to be 

specially provided on the backside of the 
semiconductor chip 20. Accordingly, the structure of 
the semiconductor device 1 can be simplified, and 
the reliability thereof can be improved. 

25 Moreover, the connection pads 21a of the 

semiconductor chip 20 are electrically connected 
through the third wiring patterns 2 8b to the upper 
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semiconductor chip 2 Ox and the like mounted above 
the semiconductor chip 20. 

In the method of manufacturing the semiconductor 
device 1 of the present embodiment, since the 
5 semiconductor chip 20 is mounted in the state of 

being buried in the first resin film 32a, the second 
resin film 32b formed on the semiconductor chip 20 
is formed in a planar state without being affected 
the steps due to the thickness of the semiconductor 

10 chip 20. Thus, the third wiring patterns 28b formed 

on the second interlayer insulation film 32 are 
stably formed with high precision. 

Further, in the first embodiment, the third 
wiring patterns 28b are formed on the second resin 

15 film 32b covering the semiconductor chip 20. 

Accordingly, even in the case where a film providing 
low reliability of insulation resistance is used as 
the passivation film 21b of the semiconductor chip 
20, the possibility that the third wiring patterns 

20 28b and circuit patterns of the semiconductor chip 

20 may be electrically short-circuited is eliminated, 
thus making it possible to improve the reliability 
of the semiconductor device 1 . 

In addition, since the heights at which the 

25 connection portions 28z of the third wiring patterns 

28b are placed are the same, coplanarity (degree of 
planarity) for the join between the connection 
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portions 28z of the third wiring patterns 28b and 
the bumps 23 of the upper semiconductor chip 20x can 
be reduced. This makes it possible to prevent the 
occurrence of bonding failures (bridge, open, and 
5 the like) between the connection portions 28z of the 

third wiring patterns 28b and the bumps 23 of the 
upper semiconductor chip 2 Ox, 
( Second Embodiment ) 

FIGS. 3A to 3F are sectional views showing a 

10 method of manufacturing an electronic parts 

packaging structure of a second embodiment of the 
present invention in order. The second embodiment is 
different from the first embodiment in that third 
wiring patterns are formed directly on a 

15 semiconductor chip 20 without a second resin film 

being formed after the semiconductor chip is buried 
in a first resin film to be mounted. In the second 
embodiment, a detailed description of similar steps 
to those of the first embodiment will be omitted. 

20 In the method of manufacturing the electronic 

parts packaging structure of the second embodiment, 
as shown in FIG. 3A, first, a first resin film 32a 
uncured is formed on the first interlayer insulation 
films 30 and the second wiring patterns 28a on a 

25 base substrate 2 4 by a similar method to that of the 

first embodiment. 

Thereafter, a semiconductor chip 20a (electronic 



parts) as shown in FIG. 3B is prepared. This 
semiconductor chip 20a has connection pads 21a on an 
element formation surface thereof. On the other part 
of the element formation surface than the connection 
pads 21a, a passivation film 21b (surface protection 
film) having opening portions 21x for exposing the 
connection pads 21a is provided. As the passivation 
film 21b according to the second embodiment, one 
providing high reliability of insulation resistance 
is used. The material and thickness of such a 
passivation film 21b are not particularly limited. 
However, for example, the passivation film 21b is 
composed of a silicon nitride film having a 
thickness of approximately 0.5 Mm and a polyimide 
resin film having a thickness of approximately 3 lira 
or more. Alternatively, the passivation film 21b may 
be formed by adhering a resin film exposing the 
connection pads 21a, to the semiconductor chip 2 0 
used in the first embodiment. 

The use of the semiconductor chip 20a as 
described above eliminates the possibility that 
circuit patterns of the semiconductor chip 20a and 
the third wiring patterns 28b may be electrically 
short-circuited even if the third wiring patterns 
2 8a are formed directly on the semiconductor chip 
20a without a second resin film interposed 
therebetween, unlike the first embodiment. 
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Note that the material and structure of the 
passivation film of the semiconductor chip are 
appropriately selected in accordance with 
reliability specifications for various kinds of 
5 electronic parts packaging structures for preventing 

the circuit patterns of the semiconductor chip 20a 
and the third wiring patterns 28b from being short- 
circuited. 

Next, again as shown in FIG. 3B, the 

10 semiconductor chip 20a is buried in the first resin 

film 32a to be mounted by a similar method to that 
of the first embodiment. Thus, the element formation 
surface of the semiconductor chip 20a and the upper 
surface of the first resin film 32a come to be at 

15 almost the same height. Accordingly, the occurrence 

of steps due to the thickness of the semiconductor 
chip 20a is eliminated. 

Subsequently, as shown in FIG. 3C, the structure 
of FIG. 3B is heat-treated at a temperature of 130 

20 to 200 °C, whereby the first resin film 32a is cured 

to be a second interlayer insulation film 32. 
Thereafter, predetermined portions of the second 
interlayer insulation film 32 on the second wiring 
patterns 28a are etched by a laser or RIE, thereby 

25 forming second via holes 32x. 

Then, as shown in FIG. 3D, the third wiring 
patterns 28b (upper wiring patterns) are formed on 
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the second interlayer insulation film 32 and the 
semiconductor chip 20a by a semi -additive process or 
the like similarly to the first embodiment. The 
third wiring patterns 28b are connected to the 
5 second wiring patterns 28a through the second via 

holes 32x and connected to the connection pads 21a 
of the semiconductor chip 20a through the opening 
portions 21x of the passivation film 21b. 

In the second embodiment, since the third wiring 

10 patterns 28b can be formed directly on the 

semiconductor chip 20a, the step of forming a second 
resin film on the semiconductor chip 20a can be 
omitted. Accordingly, the number of steps in the 
manufacturing process is reduced compared to the 

15 first embodiment, thus making it possible to reduce 

the cost of manufacture. 

Next , in the second embodiment , a mode in which 
fourth wiring patterns are further formed will be 
illustrated. That is, as shown in FIG. 3E, a third 

20 interlayer insulation film 34, which is made of a 

resin film or the like and covers the third wiring 
patterns 28b, is formed. Subsequently, predetermined 
portions of the third interlayer insulation film 34 
on the third wiring patterns 28b are etched by a 

25 laser or RIE,. thereby forming third via holes 34x. 

Furthermore, fourth wiring patterns 28c connected to 
the third wiring patterns 28b through the third via 
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holes 34x are formed by a semi -additive process or 
the like. 

As described above, in the second embodiment, 
even in the case where a layer of wiring patterns 
are additionally formed, the number of steps can be 
reduced by one compared to the manufacturing method 
of the first embodiment. Accordingly, when 
electronic parts packaging structures having smaller 
sizes and higher performance are manufactured by 
increasing wiring densities, the cost of manufacture 
can be reduced more than the first embodiment. 

Next, as shown in FIG. 3F, a solder resist film 
36 having opening portions 36a on connection 
portions 28z of the fourth wiring patterns 28c, is 
formed similarly to the first embodiment. Thereafter, 
bumps 23 of an upper semiconductor chip 2 Ox are 
flip-chip bonded to the connection portions 28z of 
the fourth wiring patterns 28c. 

In this way, a semiconductor device la 
(electronic parts packaging structure) of the second 
embodiment is obtained. 

Also in the second embodiment, modified examples 
similar to those of the first embodiment can be 
adopted. 

In the second embodiment, similar effects to 
those of the first embodiment are exerted. In 
addition, since wiring patterns can be formed 
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directly on the semiconductor chip 20a, the number 
of steps in the manufacturing process can be reduced 
by one compared to the manufacturing process of the 
first embodiment, thus making it possible to reduce 
5 the cost of manufacture. 

(Third Embodiment) 

FIGS. 4A to 4D are sectional views showing a 
method of manufacturing an electronic parts 
packaging structure of a third embodiment of the 

10 present invention in order. The third embodiment is 

different from the first embodiment in that a 
semiconductor chip is buried face down in a resin 
film to be flip-chip mounted. In the third 
embodiment, a detailed description of the same steps 

15 as those of the first embodiment will be omitted. 

In the method of manufacturing the electronic 
parts packaging structure of the third embodiment, 
as shown in FIG. 4A, first, a resin film 32a uncured 
is formed on a first interlayer insulation film 30 

20 and second wiring patterns 28a on a base substrate 

24 by a similar method to that of the first 
embodiment . 

Thereafter, a semiconductor chip 20b (electronic 
parts) as shown in FIG. 4B is prepared. The 
25 semiconductor chip 20b has connection pads 21a and 

bumps 23 connected to the connection pads 21a on an 
element formation surface, and is thinned to 150 Mm 
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(preferably, 50 Mm) or less. The connection pads 
21a and the bumps 23 connected thereto are examples 
of connection terminals . 

Subsequently, again as shown in FIG. 4B, the 
semiconductor chip 20b is placed on the resin film 
32a in the state where the surface of the 
semiconductor chip 20b on which the bumps 23 are 
mounted is directed downward (face down), and the 
semiconductor chip 20 is pressed, thereby burying 
the semiconductor chip 20b in the resin film 32a. 
Thus, the semiconductor chip 20b excludes the resin 
film 32a, and the bumps 23 thereof come into contact 
with the second wiring patterns 28a. In addition, 
the backside of the semiconductor chip 20b and the 
upper surface of the resin film 32a are at almost 
the same height to be planarized. 

At this time, the thickness of the semiconductor 
chip 20b and the thickness of the resin film 32a are 
appropriately adjusted so that the backside of the 
semiconductor chip 20b and the upper surface of the 
resin film 32a may be at almost the same height. For 
example, in the case where the thickness of the 
semiconductor chip 20b is approximately 30 Mm and 
the heights of the bumps 23 are approximately 10 Mm 
(total thickness: approximately 40 Mm), the resin 
film 32a is formed so as to have a thickness of 
approximately 40 M m on the second wiring patterns 
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28a. 

Next, the bumps 23 of the semiconductor chip 20b 
and the second wiring patterns 28a are joined. In 
the case where the bumps 23 of the semiconductor 
5 chip 20b are made of Au, wirings having Au films on 

the surfaces thereof are used as the second wiring 
patterns 28a, and the bumps 23 of the semiconductor 
chip 20b and the second wiring patterns 28a are 
joined by ultrasonic flip-chip mounting. 

10 Alternatively, in the case where the bumps 23 of 

the semiconductor chip 20b are made of solder, Cu 
wirings or wirings having Au films on the surfaces 
thereof are used as the second wiring patterns 28a, 
and the bumps 23 of the semiconductor chip 20b and 

15 the second wiring patterns 28a are joined by reflow 

heating . 

Note that the portions of the second wiring 
patterns 28a where the bumps 23 of the semiconductor 
chip 20b are joined are plated with Ni/Au. 

20 Thereafter, the resin film 32a is cured by 

performing heat treatment at 130 to 200 °C, thus 
obtaining a second interlayer insulation film 32. 

This provides a structure in which the 
semiconductor chip 20b is buried in a planar state 

25 in the first interlayer insulation film 32 and in 

which the bumps 23 thereof are flip- chip bonded to 
the second wiring patterns 28a, as shown in FIG. 4B. 
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In the present embodiment, since the 
semiconductor chip 20b is buried in the resin film 
32a uncured to be flip-chip bonded to the second 
wiring patterns 28a, the gap under the semiconductor 
5 chip 20b does not need to be filled with underfill 

resin but is filled with the resin film 32 which 
remains in the gap. Thus, the present embodiment 
also has the advantage that the step of filling the 
gap under the semiconductor chip 20b with underfill 

10 resin is not particularly required. 

Next, as shown in FIG. 4C, predetermined 
portions of the second interlayer insulation film 32 
on the second wiring patterns 28a are etched by a 
laser or RIE, thereby forming second via holes 32x. 

15 Subsequently, third wiring patterns 28b (upper 

wiring patterns ) connected to the second wiring 
patterns 28a through the second via holes 32x are 
formed on the second interlayer insulation film 32 
by a semi-additive process, which is described in 

20 the first embodiment, or the like. Also in the third 

embodiment, the backside of the semiconductor chip 
2 0b and the upper surface of the second interlayer 
insulation film 32 are at almost the same height to 
be planarized. Accordingly, the precision in 

25 photolithography when the third wiring patterns 28b 

are formed can be improved. Thus, the third wiring 
patterns 28b desired can be stably formed with high 
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precision. 

In the present embodiment , a mode in which a 
semiconductor chip thinned by grinding the backside 
thereof is used as the semiconductor chip 20b is 
exemplified. Accordingly, the third wiring patterns 
28b are not formed on the backside of the 
semiconductor chip 20b for preventing the third 
wiring patterns 28b and circuit patterns of the 
semiconductor chip 20b from being electrically 
short-circuited. Note that, in the case where an 
insulation film is formed on the backside of the 
semiconductor chip 20b in advance, the third wiring 
patterns 28b may be formed on the backside of the 
semiconductor chip 20b. 

In the third embodiment, similar to the first 
embodiment, a mode in which a plurality of 
semiconductor chips 20b are mutually connected in 
the state where they are buried in respective 
interlayer insulation films to be multilayered, may 
also be adopted by repeating the process from the 
step (FIG. 4A) of forming the first resin film 32a 
to the step (FIG. 4C) of forming the third wiring 
patterns 28b with a predetermined number of times. 

Next, as shown in FIG. 4D, a solder resist film 
36 having opening portions 36a on connection 
portions 28z of the third wiring patterns 28b is 
formed. Thereafter, bumps 2 3 of an upper 



semiconductor chip 20x (upper electronic parts) 
including the bumps 23 are flip- chip bonded to the 
connection portions 28z of the third wiring patterns 
28b. Also in the third embodiment, since the 
connection portions 28z of the third wiring patterns 
28b do not vary in height to be placed at almost the 
same height, the bumps 23 of the upper semiconductor 
chip 20x can be joined to the connection portions 
28z with high reliability. 

In this way, a semiconductor device lb 
(electronic parts packaging structure) of the third 
embodiment is obtained. 

In the method of manufacturing the electronic 
parts packaging structure of the third embodiment, 
the semiconductor chip 20b is buried face down in 
the resin film 32a uncured, and the bumps 23 of the 
semiconductor chip 20b are flip-chip bonded to the 
second wiring patterns 28a. 

Thus, without adding a special planarization 
process, the semiconductor chip 20b is buried in the 
second interlayer insulation film 32 in the state 
where steps due to the thickness of the 
semiconductor chip 20b are eliminated, and is flip- 
chip bonded to the second wiring patterns. 
Accordingly, similar to the first embodiment, the 
third wiring patterns 28b can be stably formed with 
high precision, and the upper semiconductor chip 20x 
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can be flip-chip bonded to the third wiring patterns 
28b with high reliability. 

Moreover, since the gap under the semiconductor 
chip 20b does not need to be filled with underfill 
5 resin specially, there is the advantage that the 

cost of manufacture can be reduced. 
(Fourth Embodiment) 

FIGS. 5A to 5E are sectional views showing a 
method of manufacturing an electronic parts 

10 packaging structure of a fourth embodiment of the 

present invention in order. The fourth embodiment is 
different from the third embodiment in that after a 
semiconductor chip is mounted by a similar method to 
that of the third embodiment, an insulation film is 

15 formed on the semiconductor chip. This enables 

wiring patterns to be also formed in the region 
above the semiconductor chip. In the fourth 
embodiment, a detailed description of the same steps 
as those of the first and third embodiments will be 

20 omitted. 

In the method of manufacturing the electronic 
parts packaging structure of the fourth embodiment 
of the present invention, as shown in FIG. 5A, first, 
by a similar method to that of the third embodiment, 

25 a semiconductor chip 20b (electronic parts) is 

buried face down in a first resin film 32a uncured, 
and bumps 23 of the semiconductor chip 20b are flip- 
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chip bonded to second wiring patterns 28a. 

Thereafter, as shown in FIG. 5B, a second resin 
film 32b uncured, which covers the semiconductor 
chip 20b , is formed. Subsequently, the first and 
5 second resin films 32a and 32b are heat-treated at a 

temperature of 130 to 200 °C while being pressed in a 
vacuum environment, thereby simultaneously curing 
the first and second resin films 32a and 32b. Thus, 
a second interlayer insulation film 32 composed of 
10 the first and second resin films 32a and 32b is 

obtained. 

Then, as shown in FIG. 5C, predetermined 
portions of the second interlayer insulation film 32 
on the second wiring patterns 28a are etched by a 

15 laser or RIE, thereby forming second via holes 32x. 

Subsequently, as shown in FIG. 5D, third wiring 
patterns 2 8b (upper wiring patterns) connected to 
the second wiring patterns 28a through the second 
via holes 32x are formed on the second interlayer 

20 insulation film 32 by a sub-additive process, which 

is described in the first embodiment, or the like. 

The semiconductor chip 20b used in the present 
embodiment is one thinned to 150 Mm (preferably, 50 
Mm) or less by grinding the backside thereof, and a 

25 semiconductor (silicon) layer is exposed on the 

backside of the semiconductor chip 20b. Therefore, 
in the case where the third wiring patterns 28b are 
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formed directly on the backside of the semiconductor 
chip 20b, the third wiring patterns 28b and circuit 
patterns of the semiconductor chip 20b may be 
electrically short-circuited. Accordingly, in the 
5 aforementioned third embodiment, the third wiring 

patterns 28b are not placed on the semiconductor 
chip 20b. 

However, in the fourth embodiment, as shown in 
FIG. 5D, the second resin film 32b is provided on 
10 the semiconductor chip 20b, and the third wiring 

patterns 28b are formed on the second resin film 32b. 
Therefore, the third wiring patterns 28b can also be 
placed in the region above the semiconductor chip 
20b. 

15 That is, in the fourth embodiment, flexibility 

in designing the third wiring patterns 28b can be 
increased compared to the third embodiment . 
Therefore, the wiring density of the electronic 
parts packaging structure can be increased, thus 

20 making it possible to easily cope with the trend 

toward smaller electronic parts packaging structures 
and that toward higher-performance ones. 

Next, as shown in FIG. 5E, a solder resist film 
36 having opening portions 36a on connection 

25 portions 28z of the third wiring patterns 28b is 

formed. Furthermore, bumps 23 of an upper 
semiconductor chip 20x (upper electronic parts) are 
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flip-chip bonded to the connection portions 28z of 
the third wiring patterns 28b. 

In this way, a semiconductor device lc 
(electronic parts packaging structure) of the fourth 
embodiment is obtained. 

In the fourth embodiment, similar effects to 
those of the third embodiment are exerted. In 
addition, since the backside of the semiconductor 
chip 20b is covered with the second interlayer 
insulation film 32 (the second resin film 32b), the 
third wiring patterns 28b can also be formed above 
the semiconductor chip 20b, thus making it possible 
to increase the wiring density. 
(Fifth Embodiment) 

FIGS. 6A to 6H are sectional views showing a 
method of manufacturing an electronic parts 
packaging structure of a fifth embodiment of the 
present invention in order. In the aforementioned 
third and fourth embodiments, bumps of a 
semiconductor chip are joined to wiring patterns 
while a resin film is being excluded. Accordingly, a 
small amount of resin may be interposed between the 
bumps of the semiconductor chip and the wiring 
patterns, and there may be cases where sufficient 
reliability of electric connection cannot be 
obtained. In the fifth embodiment, such a trouble 
can be eliminated. Note that, in the fifth 
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embodiment, a detailed description of the same steps 
as those of the first and third embodiments will be 
omitted. 

In the method of manufacturing the electronic 
parts packaging structure of the fifth embodiment, 
as shown in FIG. 6A, first, by a similar method to 
that of the first embodiment, a first resin film 32a 
uncured is formed by, for example, adhering a resin 
film to a first interlayer insulation film 30 and 
second wiring patterns 28a on a base substrate 24. 

Thereafter, as shown in FIG. 6B, portions of the 
first resin film 32a on the second wiring patterns 
28a to which bumps of a semiconductor chip are 
connected later are etched by a laser or the like, 
thereby forming opening portions 33 having depths 
reaching the second wiring patterns 28a. 

At this time, the portions of the second wiring 
patterns 28a to which the bumps 23 of the 
semiconductor chip 20b are joined are plated with 
Ni/Au, and Ni/Au layers are exposed in the opening 
portions 33. Moreover, since the bumps of the 
semiconductor chip are placed in the opening 
portions 33 later, the diameters of the opening 
portions 33 are set equal to or more than the 
diameters of the bumps 23 of the semiconductor chip 
20b. 

Next, as shown in FIG. 6C, the semiconductor 
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chip 20b (electronic parts) including connection 
pads 21a and the bumps 23 connected to the 
connection pads 21a is prepared. Similar to the 
third embodiment, the thickness of the semiconductor 
5 chip 20b is thinned to approximately 150 Mm or less. 

Then, the semiconductor chip 20b is placed and 
pressed on the first resin film 32a so that the 
bumps 23 of the semiconductor chip 20b may 
correspond to the portions of the second wiring 

10 patterns 28a which are exposed in the opening 

portions 33 of the first resin film 32a. Thus, the 
bumps 23 of the semiconductor chip 20b are placed on 
the second wiring patterns 28a in contact therewith 
without excluding the first resin film 32a. 

15 Subsequently, as shown in FIG. 6D, similar to 

the third embodiment, the bumps 2 3 of the 
semiconductor chip 20b are joined to the second 
wiring patterns 28a. As a joining method, ultrasonic 
flip -chip mounting is employed in the case where the 

20 bumps 2 3 of the semiconductor chip 20b are made of 

Au, but flip-chip mounting by reflow heating at 200 
to 2 50 °C is employed in the case where the bumps 2 3 
of the semiconductor chip 20b are made of solder. 

Incidentally, when the bumps 2 3 of the 

25 semiconductor chip 20b are placed in the opening 

portions 33 of the first resin film 32a, a little 
gap remains between the semiconductor chip 20b and 
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the side surfaces of the opening portions 33 of the 
first resin film 32a. In the case where 
thermosetting resin is used for the first resin film 
32a, the side surfaces of the opening portions 33 
thereof are cured to a certain degree by heat when 
the opening portions 33 are formed by a laser. 
Accordingly, the embedding effect by ref lowing the 
first resin film 32a is relatively small. Therefore, 
in the present embodiment , in the case where the 
bumps 2 3 of the semiconductor chip 20b are solder 
bumps, the bumps 23 are ref lowed and cured to be 
deformed, thereby filling the gap. Thereafter, the 
first resin film 32a is cured by performing heat 
treatment in an environment at a temperature of 130 
to 200 °C. 

Incidentally, to cite a modified example, the 
aforementioned gap may be filled by using, as the 
first resin film 32a, light-curing resin having 
characteristics in which the light-curing resin 
reflows into the opening portions 33 when being 
cured by irradiation of ultraviolet light . This is 
because, in the case of light -curing resin, when the 
opening portions 33 are formed by a laser, the side 
surfaces thereof are not cured. 

Moreover, in the case where solder is used for 
the bumps 23 of the semiconductor chip 20b, it is 
also possible to simultaneously cure the first resin 
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film 32a by heat treatment when solder is ref lowed 
and cured. 

Thus, the semiconductor chip 20b is flip-chip 
bonded to the second wiring patterns 28a in the 
5 state where the semiconductor chip 20b is buried in 

the first resin film 32a. Further, similar to the 
third embodiment, the thickness of the first resin 
film 32a is adjusted in accordance with the 
thickness of the semiconductor chip 20b. Accordingly, 

10 the backside of the semiconductor chip 20b and the 

upper surface of the first resin film 32a are at 
almost the same height, thus eliminating steps due 
to the semiconductor chip 20b. 

Incidentally, the backside of the semiconductor 

15 chip 20b and the upper surface of the first resin 

film 32a do not necessarily need to be set at the 
same height. In the case were a second resin film 
for covering the semiconductor chip 20b is formed as 
described later, planarization may be completely 

20 achieved with the second resin film. 

In the fifth embodiment, after the opening 
portions 33 are formed in the first resin film 32a, 
the bumps 23 of the semiconductor chip 20b are 
joined to the second wiring patterns 28a exposed in 

25 the opening portions 33. Accordingly, there is no 

possibility that resin may be interposed at the 
joint interface between the bumps 23 of the 
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semiconductor chip 20b and the second wiring 
patterns 28a. Therefore, the bumps 23 of the 
semiconductor chip 20b are joined to the second 
wiring patterns 28b with high reliability, thus 
making it possible to obtain favorable electric 
connection . 

Subsequently, as shown in FIG. 6E # the second 
resin film 32b is formed on the first resin film 32a 
and the semiconductor chip 20b. Thus, a second 
interlayer insulation film 32 composed of the first 
and second resin films 32a and 32b is obtained. 

Note that the following may be adopted: before 
the first resin film 32a is cured, the second resin 
film 32b uncured is formed on the first resin film 
32a, and then the first and second resin films 32a 
and 32b are simultaneously cured by performing heat 
treatment . 

Next, as shown in FIG. 6F, predetermined 
portions of the second interlayer insulation film 32 
on the second wiring patterns 28a are etched by a 
laser or RIE, thereby forming second via holes 32x. 

Subsequently, as shown in FIG. 6H, third wiring 
patterns 28b (upper wiring patterns) connected to 
the second wiring patterns 28a through the second 
via holes 32x are formed on the second interlayer 
insulation film 32 by a semi-additive process, which 
is described in the first embodiment, or the like. 
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Incidentally, to cite a modified example, 
similar to the third embodiment, a mode in which the 
second resin film 32b is not formed may be adopted. 
In this case, a similar structure to that of FIG. 4C 
is obtained, and the third wiring patterns 28b are 
formed on the first resin film 32a except the region 
on the semiconductor chip 20b. 

Moreover, also in the fifth embodiment, a mode 
in which a plurality of semiconductor chips 20b are 
mutually connected in the state where they are 
buried in respective interlayer insulation films to 
be multilayered, may be adopted by repeating the 
process from the step (FIG. 6A) of forming the first 
resin film 32a to the step (FIG. 6G) of forming the 
third wiring patterns 28b with a predetermined 
number of times . 

Subsequently, as shown in FIG. 6H, after a 
solder resist film 36 having opening portions 36a on 
connection portions 28z of the third wiring patterns 
28b is formed, the connection portions 28z of the 
third wiring patterns 28b are plated with Ni/Au. 
Thereafter, bumps 23 of an upper semiconductor chip 
20x (upper electronic parts) are flip-chip bonded to 
the connection portions 28z of the third wiring 
patterns 28b. Furthermore, the gap between the upper 
semiconductor chip 20x and the solder resist film 36 
is filled with underfill resin as needed. 
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In this way, a semiconductor device Id 
(electronic parts packaging structure) of the fifth 
embodiment is obtained . 

In the fifth embodiment, similar to other 
5 embodiments, without adding a special planarization 

process, the semiconductor chip 20b is buried in the 
second interlayer insulation film 32 in the state 
where steps due to the semiconductor chip 20b are 
eliminated, and is flip-chip bonded to the second 

10 wiring patterns 28a. Accordingly, similar to other 

embodiments, the third wiring patterns 28b can be 
stably formed with high precision, and the upper 
semiconductor chip 20x can be flip-chip bonded to 
the third wiring patterns 28b with high reliability. 

15 Moreover, in the present embodiment, there is no 

need to form a non conductive paste (NCP) or a non 
conductive film (NCF) before the semiconductor chip 
20b is mounted, and there is no need to fill 
underfill resin after the semiconductor chip 20b is 

20 mounted. That is, since the first resin film 32a in 

which the semiconductor chip 20b is buried also has 
a function of NCP or an NCF in the prior art, the 
number of steps in the manufacturing process can be 
reduced, thereby making it possible to reduce the 

25 cost of manufacture. 

In addition, the opening portions 33 are 
previously formed in the first resin film 32a in 
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which the semiconductor chip 20b is to be buried, 
and the bumps 23 of the semiconductor chip 20b are 
joined to the portions of the second wiring patterns 
28a exposed in the opening portions 33. Thus, the 
5 bumps 23 of the semiconductor chip 20b are 

electrically connected to the second wiring patterns 
28a with higher reliability than the third or fourth 
embodiment, and the manufacturing yield of 
semiconductor devices Id can be improved. 
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